Use of a 3D structure data base for understanding sequence-dependent conformational aspects of DNA.
The roll-twist-slide correlation in the DNA crystal structures that are collected in the Nucleic Acid Data Base is analyzed in order to obtain a general understanding of the effects of the nucleotide sequence on the 3D structure of a dinucleotide step. It is concluded that the differences between the pyrimidine bases and the purine bases in terms of their physical shapes are the major factors that determine the stereochemical characteristics of the steps through base to backbone and base to base interactions. The characteristics are further modulated by the differences between the A:T and G:C base-pairs, which can be explained by enhancement of the purine-pyrimidine asymmetry in the A:T base-pair.